The different influences of ether and ester phospholipids on the conformation of gramicidin A. A molecular modelling study.
With AMBER (assisted model building with energy refinement) molecular modelling techniques, the interactions between lipids which differ in the type of chain linkage (e.g., ether or ester) and gramicidin were approximated. It was found, theoretically, that replacement of the ester function in dipalmitoylphosphatidylcholine (DPPC) by an ether moiety induces a shift in the rotameric distribution of the Trp-15 side-chain in gramicidin A. Concomitantly, the channel entrance is contracted by approx. 0.4 A. The perturbation can be related to the strong hydrogen-bond formed between the lipid carbonyl group and the indole proton of the Trp-15 residue of gramicidin. In the ether lipid-gramicidin assembly a weaker H-bond is formed between Trp-15 and the phosphate moiety. To obtain a first indication of the influence of the strength of this H-bond on gramicidin A, a preliminary experimental study was set up. The transport properties of gramicidin A were studied using efflux measurements through vesicle walls containing ether and ester lipids, respectively. A change in the permeability of gramicidin A was found when ether lipids were added to a bilayer composed of the ester lipid dioleoylphosphatidylcholine (DOPC).